Jone 1937

Meteorological Conditions During Solar Observations, Blue Hill Meteorological
Observatory, June 1937

Time trom | pora: | Wind | VISP | kg Cloudiness and
Date | yocalmoon | ature | Beaufort }-’tﬂ' blue | Haze! remarks
°C 1y
June 4 {0:32a.m_..] 20.0 | WSW 3___ 7 8 11}86Cu.
710:19a. m.__| 22.8 6 7 2 | 8 Cu.
711:28pm._.}] 23.1 6 7 213 Cu.
7| 243 p. 24.4 6 7 24 1Ac, 1Cunb.
9 | 5:05a. 16.7 8 8 0 | Zero clouds.
93| 2:07 a. 22.8 7 8 1 | Zero clouds.
9 | 1:45a. 22.8 7 8 1 | Zero clouds.
92| 0:26 a. 25.0 7 8 1 | Few Cu.
9 | 0:04 a. 25,8 7 8 1 | Few Ci., 1 Cu.
12 | 3:49 a. 18.9 7 8 0 | Few Cu.
12 | 1:41 a. 22.5 8 8 0 | Few Ci., Few Cu.
12 | 2:49 p. 24. 4 8 8 0 Cu.
13 | 4:37 a. 17.8 8 8 0 | Few (.
132} 3:13 a. 21.0 8 8 0 | Few Ci.
13 | 3:01 a. 21.0 8 8 0 | Few Ci.
13 | 0:24 a. 23.2 8 8 0 | Few Ci., Few Cu.
13 | 3:54 p. 25.7 9 L 3 Few Cu.
15 | 3:52a. 20.3 8 8 0 | Few Cu.
15 | 0:29 p. 23.1 8 8 1{4Cu
15 | 3:53 a. 18. 4 9 8 1| Few Ci.
16 | 1:52a. 20.3 9 8 0 | Few Ci.
152 1:45 a. 20. 4 9 8 0 | Few Ci.
16 | 1:07 p. 23.2 |1 E2 9 8 0] 2Ci.
17 | 0:44 a. 2.7 | E2 8 8 1|2Ci.
17 | 1:1) p. 22.8 | SE 8 8 1] 1Ci., Few Cu.
23 | 4:14 p. 2.2 | SE 9 8 0 | 8Ci., Few Ac., Few Cu.
24 | 4:28 &, 18.9 + NN 6 7 2 | Few Ci.
243 3:21 a. 2L0 | N2 _.___. 6 7 2 | Few Ci.
24 | 2:58 a. 21.1 [ NE3._._.. 6 7 2 | Few Ci.
24 | 0:24 p. 2.9 [ NE3._____ 9 7 0 | Few Ci., Few Cu.
24 | 2:28 p. 21.9 | NE3....__ 9 7 0 | Few Cl., Few Cu.
24 | 4:23 p. 2.7 | NE3..__.. 9 7 0 | Few Ci., Few Cu.
29 | 3:55 p. 19.3 | NE3.__.__ 4 8 0 | 2 Ci., Few Cu,

1 Haze—0 Light; 1 Moderate; 2 Dense,
? Indicates Smithsonian Observation.

AREAS OF SUNSPOTS MEASURED AT MOUNT WILSON
OBSERVATORY

By Setra B. NicHOLSON

[Mount Wilson Observatory, Carnegie Institution of Washington, July 1937]

The areas and positions of sun spots have been pub-
lished monthly since January 1927 by the U. S. Naval
Observatory in the MonTurLy WeaTHEER REVIEW. The
Mount Wilson Observatory of the Carnegie Institution
of Washington has cooperated in this program by measur-
ing on the sketches made at the 150-foot tower telescope'!
the areas and positions of sunspots on the days requested
by the Naval Observatory. It was early recognized that
a large systematic difference existed between the areas so
determined and those measured by the Greenwich Obser-
vatory, and in 1927 it was found that the areas given
in the MonTELY WEATHER REVIEW had to be increased
by 41 percent to eliminate the systematic differences
between them and the Greenwich measures.> The areas
obtained at the Mount Wilson Observatory were appar-
ently in close agreement with those from the Naval
Observatory, although very different methods and equip-
ment were used at the two observatories.

The publication of a note in the MoNTELY WEATHER
Review for February 1937 to the effect that the areas
obtained at the Naval Observatory prior to 1937 should
be multiplied by a factor of 1.5708 lead to an investigation
of the large systematic differences between the areas
determined from visual observations and those obtained
from photographs.

Our drawings of sunspots have been made by several
different observers, and with one exception all have drawn
the spots consistently smaller than shown on photographs;
no significant systematic errors were made in their meas-
urement. Areas measured from photographs taken at
Mount Wilson agree very closely with those measured at

1 MONTHLY WEATHER REVIEW, §5, 85, 1927,
1 Publications of the Astronomical Society of the Pacific, 41, 277, 1929,
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Greenwich, and photographs made with both yellow and
blue light give essentially the same areas.

TaBLE 1

Year G./Mt.W. | Weight G./N. Weight
1.33 i 0.88 47
128 10 .86 71
1.37 9 .88 61
1. 47 1 .91 18
1.20 3 102 13
1. 09 1 .77 8
: 129 1 .87 4
1934 e 119 1 118 5
Mean .l ) - ) U PR, 89 |l

The mean factors by which the areas measured on the
Mount Wilson drawings have to be multiplied to reduce
them to the areas measured on photographs at Greenwich
are given for each year in the second column of table 1.
The factor to reduce the corrected Naval Observatory
measures to the Greenwich scale are in the fourth column.
The factor necessary to reduce the Mount Wilson areas to
those of the Naval Observatory could not be determined
directly, since measurements were made at Mount Wilson
only on days for which photographs were lacking at the
Naval Observatory. A comparison of both Naval and
Mount Wilson Observatories with the Greenwich Obser-
vatory indicates that the Mount Wilson areas as published
should be multiplied by 0.94 to reduce them to the pub-
lished areas from the Naval Observatory prior to Janu-
ary 1937 and by 1.48 to reduce them to the corrected
areas from the Naval Observatory. The weights in
table 1 are proportional to the total areas.

The reason for such a large systematic difference be-
tween drawings and photographs probably lies in the fact
that the contrast between photosphere and penumbra is
reduced on the sketches and increased on the photographs.

POSITIONS AND AREAS OF SUN SPOTS

[Communicated by Capt. J. F. Hellweg, U. 8. Navy (Ret.), Superintendent, U. 8. Naval
Observatory. Data furnished by the U. 8. Naval Observatory in cooperation with
Harvard and Mount Wilson Observatories. The difference in longitude is measured
from the central meridian positive west. The north latitude is positive. Areas are
corrected for foreshortening and are expressed in millionths of the sun’s visible hemi-
sphere. The total area for each day includes spots and groups]

Heliographie Area

- Total
Date | oo | b &
stand- | Diflinf y no0 | pagse Spot | Group | 3B

are longi-
time tude tude tude day

Observatory

h, m.
11 46 U. 8. Naval.

10 57

14 43
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POSITIONS AND AREAS OF SUN SPOTS—Continued POSITIONS AND AREAS OF SUN SPOTS—Continued

Heliographic Area Heliographic Area

East- Total East- Total
ern area ern area

Date ) stand- | Diff.in Longi- | Lati- for | Observatory Date | oond- | Diff.in Longt- | Lati- or. | Observatory
are | longi- | " dgl' tude | Spot | Group | each are | longi- tud% tude | Spot | Group| each

time | tude © day time | tude day

1937 k. m. ° ° ° 1937 k. m.
June 5....._ 11 4| —57.0 3 U. 8. Naval. June 15.

U. 8. Naval.

—26.0 ) . June 16._... 1 0 Do.

JUNe Boee.-. 12 19 | —43.0 . ) Do.

—23.0 ; . ) June 17..... 14 40

June 18_..__ 1217

June9...-.. 11 4| -850 . . 97 Do.
—85.0 .

lakd

coocoosocuo

June 10.._..} 14 25

—65.
....... June 19._._.} 10 32

June 11..... 13 30 —70.0 . . Do.

4+35.0 | 299, ) June 20......_ 10 48
June12..... 11 42| —68.0 . ! Do.

Mt. Wilson.

June 13..._. 13 8| —-730 ) 5. Do. June 21__._ 11 47 U. 8. Naval.

| +++++
s O =100 <1 =1 5% &n

June 22_..._ i1 2

3.
5.
2.
8.
5.
5,
0.
8.
7.
4,
0.

0
0
0
0
0
Q
0
0
0
5
0
5
5
0
0
0
0
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June 15..... 11 15
June 23._... 1 18
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POSITIONS AND AREAS OF SUN SPOTS—Continued

East- Heliographic Area Total

ternd area
stand- : for
Diff. in . :

thime | loug- | TR Tie | Spot | Group | Y

Date Observatory

U. S. Naval.

Do.

11 14 Do.

June 26_....1 10 52

June27.....| 9 9 Mt. Wilson.

U. 8. Naval.

Do.

Heliographie Area
E;;t- srap Total
Date stand- | _ . a‘r:: Observat.
ard |Difl.in Longi- | Latl e rvatory
time lﬁfdgé' tude | tude | SPot | Group | ‘.
June 30__.__ 10 51| —78.0| 289.9 | +14.0 U. 8. Naval.
—45.5 322.4 | —10.0
—17.0 | 350.9 | +15.0
+1.0 8.9 418.0 |_
4-10.0 17.9 | +17.0
4310 38.9 | —18.0
+48.0 55.9 | —10.0

Mean daily area for 30 days, 2,587.
PROVISIONAL SUN-SPOT RELATIVE NUMBERS, JUNE
1937
[Dependent along on observations at Zurich and its station at Arosa)

[Furnished through the courtesy of Prof. W. Brunner, Eidgen. Sternwarte, Zurich,
Switzerland]

June1g37 |  Relative Junetgsy | [Relative June 1637 Relative
1 ____._ Mc 79 11 ____ 96 21 ____. d 186
2 . d 89 12_____. MEaccl34 || 22____._._ ad 199
kSN 92 H 13.__.__ Ec166 || 23_._____ Mac 163
4_______ bd 116 14 _____ 185 24_____. 133
L T Wel28 || 15...___ ad 191 25______ 108
6_____-_ 121 16____.. Mabed174 |! 26______ 116
T 102 || 17.__.___ b190 || 27_._._._ b 91
[ ab6d || 18______ alS4 {| 28_____. a 80
[ Eecd 73 19 _._ 185 || 29.__._._ Ec 80
10._____ add 98 || 20_.____ alS83 || 30______ 93

Mean, 30 days =130.3.

a=Passage of an averasge-sized group through the central meridian.

b= Passage of a large group or spot through the central meridian.

¢=New formation of a group developing into a middle-sized or large center of activity;
E: on the eastern part of the sun's disc, W: on the western part, M: in the central circle
zone.

d =Entrance of a large or average-sized center of activity on the east limb.

AEROLOGICAL OBSERVATIONS

[Aerological Division, D. M. LITTLE, In Charge]

By Loyp A. STEVENS

Mean free-air data, based on airplane weather observa-
tions during the month of June 1937, are given in tables 1
to 3.

The mean surface temperatures for June (see chart I)
were slightly above normal over the greater portion of the
country.

The mean free-air temperatures were, for the most part,
near normal at all levels. The most consistent negetive
departures occurred along the Atlantic Coast, where at

_5 kilometers departures of minus 2.3° C. and minus 2.5° C.

were recorded at Norfolk and Lakehurst, respectively.
At Cheyenne negative departures persisted at all levels
and at Omaha, also, pronounced negative departures oc-
curred up to 3 kilometers amounting to minus 2.3° C.
at 1 kilometer. The greatest positive temperature de-
parture occurred at Seattle, amounting to plus 2.1° C.
at 1.5 kilometers. In general the mean free-air tempera-
tures for June averaged from 3° to 4° C. higher at all
levels than in May.

The mean free-air relative humidities were above normal
at most stations but were below normal at San Antonio up
to 2 kilometers (minus 7 percent at 1 and 1.5 kilometers)
and at Seattle between 1 and 4 kilometers (minus 9 per-
cent at 2 and 2.5 kilometers). The greatest positive de-
parture (plus 11 percent) occurred at Omaha at all levels
between 1 and 2.5 kilometers. .

Monthly mean free-air barometric pressures and equiva-
lent potential temperatures are shown in table 3. In
general there was an increase in the average pressure, of
June over May, of 1 to 2 mb. in the lower levels and of 3
to 5 mb. in the upper levels. The increase was most pro-
nounced at 5 kilometers. The mean isobaric charts as
drawn from the values in table 3, were characterized in
the lower levels by relatively high pressure over the south-
east and extreme northwest portions of the country and a
trough of low pressure extending in a NE.-SW. direction
across the central part of the country. The mean isobars
shifted with altitude, however, and assumed approxi-
mately a W.-E. direction across the country above 3
kilometers. In the higher levels a low pressure center was
located over Fargo and Sault Ste. Marie. The highest
mean pressure was recorded at San Antonio at all levels.
Changes in the mean pressure gradient from May to June
were relatively unimportant except that there was, in
general, decrease in gradient with latitude over the eastern
part of the country in the higher levels.

Free-air resultant winds, based on pilot balloon obser-
vations made near 5 a. m. (75th meridian time), are
shown in table 4. Along the Pacific coast from Oakland
northward the resultant winds varied from the normal
in a counterclockwise direction (i. e. toward the south)
below 3 kilometers. The greatest variation occurred at



